§1.
In his book [3] , Yosida presents a section ( §12 of Ch. IX) entitled ! The Trotter-Kato Theorem r in which is proved a theorem on the convergence of a sequence of C Q semi-groups acting on a sequentially complete lctvs (locally convex topological vector space) X. This is parallel to, but does not subsume, the theorem presented by Trotter [2] and Kato (e.g., [1] ) on the convergence of a sequence of (discrete or continuous) semi-groups acting on a sequence of approximating spaces; for Trotter and Kato all the spaces are Banach spaces. The aim of this paper is to provide a common generalixation of these results.
In § 2 is presented the setting for the theorems: a net of spaces (X } approximating an lctvs X. In 13 an approximation theorem is proved for a net of C Q semi-groups and in f4 this is used to treat also the case of discrete-parameter approximating semi-groups. Finally, |*5 contains a converse to the main theorems of §3 and §4.
12.
For any lctvs X we call a set <i> of continuous semi-norms on X a determining set if it determines the topology of X; for simplicity we also assume $ closed under linear combination with positive coefficients so $ is a determining set for X iff {{xeX: <p(x) < 1}: cpe<£} is a neighborhood base at 0.
Let G be a directed set, Using (3) The series converges absolutely --i.e., the related series [nR a (n)] k } we obtain the /i-continuity of S N (t;n), S^(t;n) , S(t;n) liitLjS (t;n) , and S a (t;n) = lint, S (t;n) (convergence of {S N }
and (S } follows as before from the absolute convergence of the series). By [Y: IX, 7], S(t;n) and S (t;n) are C Q semigroups which converge strongly, as n-•oo , to S (t) and S (t)
respectively.
We may differentiate (5) term-by-term (justifiable by the absolute convergence -locally uniform in t -of the derived series) to obtain~r
S(t;n) = [n 2 R(n) -n] S(t;n).
Observing that (we set R(l) = R)
[n R(n) -n]R = nR(n) [R-l] and [mR(m) -nR(n)]R = (-^ nR (n) mR (m) [R-l], we have [S(t;n) -S(t;m)]R 2 x = f -^-[S (t-s;n) S (s;m) ] Rxds°° t = ( I~) nR(n)mR(m)-[R-l] J S (t-s;n) S (s;m) xds
It follows that, for xeX and n,m=l,2,...,
<p([S(t;n) -S(t;m)]Rx)< t|i--^| [M'<p] (x)
5 4 where /z ! (p = /i <p -f \i <p (exponents denoting iterates) . Thus, as ;s(t;n)~*S(t),
(6) <p([S(t) -S(t;m)]Rx) <| [pup] (x) .
Similarly,
Notice that the absolute convergence of [S } is uniform in a ; there exists e = e (t^n), such that e ~*0 uniformly in t (t bounded) as N-> oo and and S (t;n) and the convergence of R to R) .
Thus S a (t)y converges to S(t)y (uniformly in t for t in a bounded interval) when y is in the range of R = R(l) .
Since this range is dense in X, the continuity of S (t) (uniformly in t) and the equi-continuity in a of {S (t) } suffice to ensure the convergence of S (t) y to S (t) y for all yeX and the local uniformity in t of this convergence. 
which is bounded --so the second term goes to 0 as t -*» t (as oc increases in 6) uniformly on bounded t-intervals. (uniformly on bounded t-intervals) implies the convergence of to S (t) so the above theorem can be applied. 
